Transplanted human cord blood cells generate amylase-producing pancreatic acinar cells in engrafted mice.
Pancreatic acinar cells and hepatocytes arise from the same cell population located within the embryonic endoderm. It has been reported that a multipotent population of liver cells is capable of differentiating into pancreatic cells. Recent studies revealed that murine and human hematopoietic cells could generate hepatocytes in vivo. Based on this developmental proximity between liver and pancreatic acinar cells, we examined whether human cord blood (CB) cells can generate pancreatic cells in vivo using a murine xenograft model. We transplanted 1 x 10 CD34 human CB cells into "conditioned" newborn nonobese diabetic-severe combined immunodeficiency/beta-2 microglobulin-null mice via facial vein injection and, 3 to 4 months later, examined the pancreata from recipient mice showing high-level human multilineage hematopoietic engraftment in the bone marrow. Reverse transcriptase-polymerase chain reaction and immunohistochemical analyses revealed human amylase mRNA and protein expression, respectively, in the pancreata from recipient mice. Using fluorescence in situ hybridization, we identified human alpha-satellite, DNA-positive cells with a morphology characteristic of pancreatic acinar cells. We also identified cells in paraffin sections of the pancreata that expressed amylase mRNA, had morphological characteristics of acinar cells, and contained human but not mouse centromeric DNA. These findings establish that human umbilical CB cells are capable of generating pancreatic acinar cells via a nonfusion mechanism.